Abstract: The incidence of work-related musculoskeletal disorder including low back pain sharply increased since 2000 in Korea. The objectives of the present study are to compare disability duration of lumbar intervertebral disc displacement among types of insurances, and to obtain its appropriate duration. The medical records of all patients whose final diagnosis in discharge summary of chart was lumber specified intervertebral disc displacement (LIVD) in 6 large general hospitals in Korea were reviewed to compare the length of admission and disability among different types of insurances. The information on age, gender, the length of admission, the length of follow-up for LIVD, occupation, operation, combined musculoskeletal diseases, and type of insurance was investigated. 552 cases were selected and analyzed to calculate arithmetic mean, median, mode, and geometric mean of disability duration. There was a significant difference in the length of admission and disability among types of insurance after controlling covariates such as age and combined diseases by the analysis of covariance. The length of admission in cases of IACI and AI was much longer than that of HI, and the length of disability in cases of IACI was much longer than that of HI. Prolonged duration of admission and disability was not assumed due to combined diseases, complication or other unexplainable personal factors in cases of those with industrial accidents compensation insurance and automobile insurance. This means that proper management of evidence-based disability duration guidelines is urgently needed in Korea.
Introduction
Contemporary studies in several countries have found that 60% to 90% of people are affected by low back pain (LBP) at some time during their lives. Population surveys have found 12% to 50% of persons experiencing LBP at a given time. LBP is a major cause of disability, limitation of activity, and economic loss in Western, industrialized countries. LBP results in significant use of health care resources. In the United Sates, LBP is the second most frequently reported Industrial Health 2005, 43, 647-655 reason for making a physician visit. Some experts estimate that LBP results in as much as $50 billion per year in direct and indirect costs 1, 2) . LBP represents the single most common claim for compensation. One quarter of all workers' compensation cases are for LBP and approximately onethird of workers' compensation costs are for LBP in the United State 3) . A study initiated in the United States in 1989 found that for LBP claims, one quarter of the claimants accounts for 96% of the costs; similarly, for all claims, 25% accounted for 97% of total costs 4) . In a study of over 100,000 LBP claims in 1992, 10% of claimants were responsible for 86% of the total costs in the United States 5) . In a study conducted in an industrial setting, the lifetime incidence of lost time from work due to LBP disability has been reported to be 28% 6) . This phenomenon is similar in most Western developed countries even though the extent are not the same.
The incidence of work-related musculoskeletal disorder 16 .0%, 12.6%, and 21.0% of all work-related diseases in the same year [7] [8] [9] [10] [11] . It brought about rapid expansion of cost for workers' compensation and reduction in productivity of many manufacturing industries, and became a big socioeconomic problem in Korea.
The causes of this increase in incidence are multifactorial. Some known factors are an actual increase of incidence of LBP due to augmented intensity of labor, prosperous labor movement and its encouragement for the industrial accident insurance in case of any injury and illness occurred in work site, and easy sanction of work-related LBP in Korea Labor Welfare Corporation, determining organization the work relatedness in Korea 10) . Proper management of disability duration becomes an important task for health director of most enterprises and Korea Labor Welfare Corporation. Since many risk factors were known to affect chronic disability of WRMSD including LBP, research on proper disability duration considering most risk factors could not be executed until quite recently in Korea. Research on evidence-based disability duration guidelines also could not be executed until now due to limited data sources.
Korean people have 4 types of insurance on medical care: health insurance, medical aid, industrial accidents compensation insurance, and automobile insurance. Since insurance benefits are not same among different types of insurances, disability duration and cost of health care are assumed quietly different among them. In cases of industrial accidents compensation insurance, employers pay the entire insurance premium so that they think that increase in incidence of work-related disorder and prolonged disability mean increase in production cost and decrease in productivity. From the view of injured workers, insurance coverage including medical treatment is very important because of poor arrangement of job modification after return-to-work and imperfect social security system in Korea. View point on disability duration is not quietly same among employer, employee, and insurer. Thus evidence-based disability duration guideline is needed to solve their disagreement.
The objectives of the present study are to compare disability duration of lumbar intervertebral disc displacement (LIVD) among different types of insurances, and to obtain the basic recommendation on proper length of disability of that disorder.
Subjects and Methods
The authors reviewed the medical records of all patients whose final diagnosis in discharge summary of chart was LIVD in 6 large general hospitals in Korea to compare the length of admission and disability among types of insurances. The six hospitals were located in southern area of Korea peninsula, and all were university hospitals which had good management of patient care by means of ideal bed turn-over rate.
To be considered for study inclusion, patients needed to meet the following criteria: (1) final diagnosis in discharge summary was other specified intervertebral disc displacement, M51.2 in the International Classification of Diseases (ICD) 10, (2) the patients who admitted from January 1, 2000 to December 31, 2001 for management of LIVD, (3) the patients who terminated their treatment at the time of March 31, 2004, (4) the patients whose length of disability of patients is more than 4 d. It is based on fact that all injuries or illness resulting in more than 4 d of disability could be under the coverage of industrial accidents compensation insurance in Korea, (5) the patients whose age were 20-59 at the time of admission.
Altogether 579 patients met these criteria, but the final study subjects were 552 because 27 patients were excluded for obscure insurance coverage.
The authors collected information on age, gender, the length of admission, the length of follow-up days for LIVD, occupation, operation, combined musculoskeletal diseases, and type of insurance. The types of insurance included were health insurance (HI), industrial accidents compensation insurance (IACI), and automobile insurance (AI). Operated cases were included regardless of kinds of operation for LIVD. Combined diseases included any other musculoskeletal disorders except LBP.
Data are arranged as follows. (1) The length of admission is the total length of hospital stay regardless of frequency. (2) The length of disability is a sum of the length of admission and follow-up days before and after admission. (3) Arithmetic mean, median, mode, and geometric mean are calculated for comparing disability duration among types of insurances. As the length of admission and treatment showed lognormal distribution, geometric mean was calculated for comparing disability duration between the variables. (4) A plot is drawn to determine a cut-off point on curves of disability duration presenting number of calendar days by decimal, at 10%, 20%, etc., up to 100%. Proper disability duration could be considered up to the days corresponding to the cut-off point. The cut-off point is considered as a time from where disability duration could be longer probably due to combined diseases, complication or other many unexplainable personal factors.
Data were analyzed by SPSS 12.0 for Windows. Student t-test and the analysis of variance were used for a simple comparison of the duration of admission and disability between the variables. Post-hoc comparison was done by Scheffe's method. To ascertain and control of confounding factors the analysis of covariance were used.
Results
Demographic characteristics of study subjects are shown in Table 1 . The number of study subjects whose final diagnosis is LIVD was 552. The mean age of study subjects was 38.9 yr. The number of cases of HI was 441 (79.9%), and that of IACI and AI were 75 (13.6%) and 36 (6.5%) respectively. The number of operated cases was 431 (78.1%), whereas that of non-operated cases was 121 (21.9%). The number of cases having no combined disease was 422 (76.5%), and that of having 1 combined disease was 104 (18.8%).
Arithmetic mean, median, mode, geometric mean, and maximal length of admission of LIVD are shown in Table  2 . The arithmetic mean of cases of IACI was 36. 2) times longer than that of HI respectively. The geometric mean of cases of IACI was 26.2 d, which was significantly longer than that of HI (p=0000). The arithmetic mean of cases having no combined diseases was 17.6 d (mean 11.0 d), whereas that of cases having 1 combined disease was 30.2 d (mean 17.0 d). There were significant differences among the geometric means of the length of admission of cases as the number of combined diseases increased (p=0.000). There was tendency to prolong the length of admission according to the number of combined musculoskeletal diseases regardless of kinds and severity of combined diseases. There were no differences in the length of admission between subgroups of gender, age, and subgroups with operation and ones without. Arithmetic mean, median, mode, geometric mean, and maximal length of disability of LIVD are shown in Table 3 . (1.4 and 3.6) times longer than that of HI respectively. The geometric mean of cases of IACI was 141.0 d, which was significantly longer than that of HI (p=0.010). The geometric mean of cases undergone operations was 74.7 d, which was significantly longer than that of cases without operation (p=0.000). The arithmetic mean of cases having no combined diseases was 158.8 d (median 56.0 d), whereas those of cases having 1 or 2 combined diseases were 215.1 (median 93.0 d) and 283.1 d (median 87.0) respectively. There were not significant differences among the geometric means of disability duration of cases as number of combined diseases increased (p=0.054). There were no differences of the length of disability between subgroups of gender and age.
The results comparing the length of admission and disability due to LIVD between a group undergone operation and one without after controlling covariates such as age and numbers of combined diseases by the analysis of covariance are shown in Table 4 . There was a significant difference in the length of admission (p=0.000) and disability (p=0.000) in operated subjects between IACI cases and HI cases after controlling covariates. Figure 1 shows the distribution of the length of admission and disability by types of insurance. A plot is drawn to determine a cut-off point on curves of disability duration in calendar days by decimal. There were cut-off points at 90 percentiles in curves of the length of admission and disability in whole cases. When cases were divided into 3 groups by types of insurance, cut-off points on curves of the length of admission and disability could not seen in cases of IACI and AI. HI: Health insurance, IACI: Industrial accidents compensation insurance, AI: Automobile insurance. Post-hoc comparison was done by Scheffe's method. Significance level between HI and IACI was 0.000, that between HI and AI was 0.000, and that between IACI and AI was 0.294. Significance level between subjects without combined diseases and subjects with 1 combined disease was 0.000, that between subjects without combined diseases and subjects with 2 combined diseases was 0.003, and that between subjects with 1 combined disease and subjects with 2 combined diseases was 0.661. Automobile insurance. Post-hoc comparison was done by least significant difference method. Significance level between HI and IACI was 0.000 in the subgroup of the admission duration in the operated subjects. Significance level between HI and IACI was 0.000, and that between HI and AI was 0.000 in the subgroup of the disability duration in the operated subjects. Significance level between HI and AI was 0.021 in the subgroup of the admission duration in the non-operated subjects.
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Discussion
The efforts to introduce a social security system in Korea went back in the early 1960s with the legislation of various laws related to protection of social security. Rapid economic growth in the 1960s made it possible for the Korean government introducing major social insurance programs as a framework of social security in Korea. In 1977, the medical insurance program for the employees of private companies was introduced. It was not until 1988, however, that the medical insurance program was extended to all the self-employed in rural areas, and not until 1989 that the program for all the self-employed in urban areas was implemented. The social security system of Korea is, broadly speaking, composed of the social insurance programs including national health insurance program, the public assistance programs, and the social welfare service programs.
The Korean government provides the medical benefits to all residents in the country according to the National Health Insurance Act, there is, however, no compensation for income loss regardless of disability duration and severity of injury or illness. On the contrary, workers with more than 4 d of disability are paid for equivalent to 70% of their average wage as well as the medical benefit according to the Industrial Accident Compensation Insurance Act, and the injured patients by automobile accidents are compensated for 80% of income loss with the medical benefit according to the Automobile Damage Compensation Guarantee Act. The types of insurance benefits of the Industrial Accident Compensation Insurance Act are similar to those of most other developed countries. They consist of medical care benefits, shutdown benefits, disability benefits, nursing benefits, survivors'benefits, injury-disease compensation annuity, and funeral expenses. The shutdown benefits shall be paid during the period in which the worker concerned is unable to work due to the medical care necessitated by his or her being injured at work or contracting disease. If the worker concerned who was employed after a certain age undergoes medical care due to work-related accidents, the shutdown benefits shall not be reduced during the period prescribed by Presidential Decree. Moreover most large enterprises give an extra shutdown benefit equivalent to 20-30% of their average wage; this can make take-home wages amount to approximately 110-130% of average wages due to complicated pay system in Korea.
Many risk factors were known to affect chronic disability of work-related LBP. They could be classified as five domains: socioeconomic, biomedical/health care, work, administrative/legal, and psychosocial domains [12] [13] [14] [15] . Age, pain, and functional disability were known as the strongest predictors of disability among them 12, 15) . One study found that if a worker had not returned to work by 3 months, there was a 50% chance that he or she would not be working at 15 months 16) . By 12 months, it is only approximately 2% 17) . Despite the high frequency of low back pain in the industrial setting, most LBPs were known to resolve quickly and affected persons were able to resume their daily activities 18) . In the present study, the arithmetic means (median) of admission duration in cases of IACI and AI were 2.0 and 2.2 (2.0 and 2.2) times longer than that of HI respectively. The geometric mean of admission duration in cases of IACI was significantly longer than that of HI. Also the arithmetic means (median) of disability duration in cases of IACI and AI showed 1.4 and 1.7 (1.4 and 3.6) times longer than that of HI respectively. The geometric mean of disability duration in cases of IACI was significantly longer than that of HI. The results of the length of admission and disability of LIVD after controlling covariates by the analysis of covariance showed similar results. There was a significant difference in the length of admission and disability of operated subjects between IACI cases and HI cases after controlling covariates such as age and combined diseases. There, however, were no differences in the length of admission and disability between subgroups of gender and age as a whole. This was not consistent with the previous studies 14, 15) . There are several suppliers of disability duration guidelines used by employer and insurers: the Official Disability Guidelines (ODG), the Medical Disability Advisor, The Health Management Guidelines, and the ACOEM Guidelines. The Official Disability Guidelines (ODG) organized by diagnosis using the ICD 9 codes provides normative data on disability duration, with database of over 3 million cases in the United States 19) . The primary data source for the ODG is the National Health Interview Survey (NHIS), which is conducted annually by the National Center for Health Statistics (NCHS) of the Center for Disease Control and Prevention (CDC). The data is presented in several forms, including number of calendar days by decimal, at 10%, 20%, etc., up to 100%. The Medical Disability Advisor provides two sets of disability duration guidelines 20) . One is the expected length of disability showing minimum expectancy, optimum, and maximum expectancy for five types of jobs. The other is the duration trend from the normative data. They have an aggressive reputation for presenting a managed care constituency. The Health Management Guidelines are not evidence-based. However the authors provide optimal duration based on their judgment 21) . The ACOEM Guidelines provides disability duration of 54 different diagnoses, but these are not actual normative disability duration data 22) . Among them the ODG and the Medical Disability Advisor are evidence-based guidelines, but unlike the Medical Disability Advisor, the ODG presents different but more concise and detailed figures for its disability duration analysis. The ODG meets its stated purpose and achieves a more valid presentation of the data. Therefore, duration disability of IACI was compared with the ODG data. The ODG uses the ICD 9 codes, and displacement of lumber intervertebral disc without myelopathy in the ICD 9 is equivalent to other specified lumber intervertebral disc displacement in the ICD 10. The mean length of hospital stay for displacement of lumber intervertebral disc without myelopathy was 5.07 d, and its median was 4.0 d. In the present study, the mean admission duration was 36.2 d, and its median was 24.0 d. The mean (median) admission duration was 6.5 (6.0) times longer than that of the ODG. The mean disability duration of displacement of lumber intervertebral disc without myelopathy was 55.73 d, and its median was 29.0 d. In the present study the mean disability duration was 261.2 d, and its median was 196.0 d. The mean (median) disability duration is 4.7 (6.8) times longer than that of the ODG. The mean disability duration, however, was much shorter than that of shipyard workers in Korea, where the mean disability duration was 441 d, and its median was 444 d 23) . Even if different sociocultural background and social security system is considered, the disability duration of LIVD in Korea is too long. There are many factors that explain prolongation of disability and delay of return-to-work. The defect in social security system, fear of return-to-work after medical care, wrong idea to IACI, and moral hazard in some workers are considered the main causes of the prolongation of disability.
A plot was drawn to determine a cut-off point on curves of disability duration presenting number of calendar days by decimal. The cut-off point was considered as a time from where disability duration could be longer due to combined diseases, complication or many other unexplainable personal factors. Proper disability duration of cases without any serious combined diseases and complications could be considered up to the days corresponding to the cut-off point. There were cut-off points at 90 percentiles in a plot showing curves of the length of admission and disability in whole cases. A cut-off point, however, was not found on curves of distribution of disability duration in cases of IACI and AI when cases were divided into 3 groups by types of insurance. This means that the prolonged length of admission and disability was not assumed due to combined diseases, complication or many other unexplainable personal factors in cases of IACI and AI.
Certain limitations exist with this study. First, there are possibilities of underestimation and overestimation. Since follow-up days at other medical facilities before admission and that after discharge from hospital could not be considered, there is a possibility of underestimating the disability duration. On the contrary, considering the scale of hospital, admitted patients are so seriously injured or ill that disability duration could be overestimated. Second, many risk factors known to affect chronic disability of work-related LBP could not be fully investigated because of study design using hospital medical records. Third, the disability duration in this study is different from that of IACI. The disability duration of IACI usually contains treatment duration at the medical facilities and rehabilitation duration at home, fitness club, and oriental medicine clinic in Korea. That of the present study, however, is only treatment duration including rehabilitation duration in the hospital.
In summary, the length of admission in cases of IACI and AI was much longer than that of HI, and the length of disability in cases of IACI was also much longer than that of HI. Prolonged duration of admission and disability in cases of IACI was not assumed due to combining diseases, complication or other unexplainable personal factors in cases of IACI and AI. This means that proper management of evidence-based disability duration guidelines is urgently needed in Korea.
